A field experiment was carried out on sandy soil of the Agricultural Research Experimental Station, at Ismailia Governorate (latitude 30º 35ʹ 41.9ʺ N and longitude 32º 16ʹ 48.8ʺ E), Egypt, during two successive growing summer seasons; 2013 and 2014. The study aimed to investigate the effect of applying three levels of water supplied through sprinkler irrigation system representing; 100 %, 75 % and 50 % of water supply which corresponding to 2500, 1875 and 1250 m 3 fed -1 , on the forage yield productivity and quality of fodder cowpea. Such levels represented commonly practiced irrigation (control), moderate and severe water deficit stress for fodder cowpea, respectively. Also, to evaluate the role of four rates of potassium sulphate fertilization namely, 24, 36, 48 and 60 K2O kg fed -1 in alleviating the adverse effect of water deficit stress on cowpea plants under these conditions. Three cuts were taken throughout the growth season. The obtained results revealed that decreasing the levels of water from 100% to 75 or 50% level markedly reduced all traits under studied; plant height, leaves number per plant, leaves/stem ratio of cowpea, green and dry forage yield (kg fed -1 ), at the three cuts as well as the total yield of the three cuts. The reduction noticeably appeared more detrimental under 50% of water stress especially at the 3 rd cut. The results showed that the total green and dry forage yield of the three cuts of plants treated with 48 kg K2O fed -1 , under 50% irrigation level, reduced by 52.4 % and 57.0 %, respectively; compared with the yields obtained by plants received the recommended K rate (48 kg K2O fed -1 ) under commonly practiced irrigation. Increasing water deficit stress lowered carbohydrate %, crude proteins % and ash content (kg fed -1 ) in plants as well as K% in leaves. Also, it significantly decreased the contents of Fe, Zn and Mn in plants.
INTRODUCTION
Cowpea, (Vigna unuuiculata L.) Walp, is an important source of protein, phosphorus, minerals and certain soluble vitamins in human diet (Karigoudar and Angadi, 2005) , and is equally important as nutritious fodder for livestock (Singh et al., 2003) . The grains are used as human food whereas its stems and leaves are good fodder for livestock. As a legume fodder, it provides high quality forage rich in proteins (14-24% DM) (Heuzé et al., 2013) ; that allows it to be used as a notorious supplement to livestock diets based on cereal forage or with other low-quality forages to increase their nutritive values (IITA, 1989) .
Late-maturing varieties (> 120 days) are generally used for fodder because they can take advantage of a longer growing season to amass more biomass (IITA, 1989) . Fodder cowpea is characterized by quick growing, produces substantially rich biomass. It grows successfully on a wide variety of soils provided they are well drained (Madamba et al., 2006) , nevertheless, it performs better in light sandy loam or sandy soil that are less restrictive to root growth. It has the ability to tolerate drought; can withstand heat and can utilize soil moisture efficiently as it has a well-developed root system (Sambo et al., 2013) . As an N-fixing legume, fodder cowpea is particularly useful for building up soil fertility by increasing soil N and restoring soil fertility for the subsequent crops when including in crop rotation with cereal crops (Mullen, 1999) . Additionally, it can be used as a cover crop during summer without demanding too much water (Ledbetter, 2005) . Moreover, cowpea forage is used as a green manure by providing soils with readily available, biologically fixed N (Creamer and Baldwin, 1999) .
In Egypt, fodder cowpea is used to compensate the green fodder shortage in animal feed in summer and autumn and also to enhance profitable production for the farmers.
In Egypt, augmenting the green forage production is of prime importance. Nevertheless, the newly reclaimed soils, thereat, are generally poor sandy soils deficient in nutrients, with limited water supply and characterized by drought conditions. Water deficit and Drought are the most limiting factors affecting plant growth; reduce crop production and threatening food security in the world (Baker, 1989) .
Egypt, like many other countries which lie in arid and semi-arid region, is subjected to water scarcity (FAO, 2013) . Climate change (rising of temperature and lowering of precipitation), misuse of water resources, pollution and inefficient agriculture irrigation techniques besides rapid rising of population are the major factors that aggravate water security problem in the country (Dakkak, 2013) .
Mineral nutrients play a critical role in plant stress resistance (Marschner, 1995) . Out of all the mineral nutrients, Potassium (K) is privileged to improve water relations and particularly contributes greatly to the survival of plants when grow under various biotic and abiotic stress (Wang et al., 2013) . It is the principal solute contributes to osmotic adjustment and lower water potential of plant cells; a mechanism contributes to turgor maintenance of plant cells when experience water deficit stress (Sánchez et al., 2004 and Zlatev and Lindon, 2012) .
Numerous investigations demonstrated that adequate supply of K increased tolerance of crops to drought stress and improved water use efficiency in plants as well as augmented the performance and yield of many crops; sunflower (Soleimanzadeh et al., 2010) , peanut (Aboelill et al., 2012) , fodder beet and wheat (Ghaznavi and Abdolshahi, 2011; Samar Raza et al., 2013 and Zareian et al., 2013) . Aboelill et al., (2012) found that water stress significantly reduced the yield of peanut by the decreasing of water regimes from 100% to 80% or 60% water supply, however, spraying peanut plants with 1% liquid K 2 SO 4 (800 cm 3 fed -1 ) markedly increased number of branches, dry matter of stem and whole plants as well as dry matter of pods.
The present investigation aimed at studying the effect of water deficit stress on forage yield productivity and quality of fodder cowpea, grown under sandy soil conditions and evaluating the role of different potassium application rates on enhancing the tolerance of cowpea plants to water deficit stress.
MATERIALS AND METHODS
A field experiment was conducted at the Agriculture Research Station farm of ARC, in Ismailia Governorate (latitude 30º 35ʹ 41.9ʺ N and longitude 32º 16ʹ 48.8ʺ E), Egypt, during the two successive summer seasons; 2013 and 2014. The study aimed at investigating the effect of four levels of potassium fertilization in the form of K 2 SO 4 namely; 24, 36, 48 and 60 K 2 O fed -1 on productivity and quality of fodder cowpea cultivated in sand soils under three levels of irrigation; 100 %, 75 % and 50 % of water supply. These levels represented conventional crop water requirement in the region besides those could cause, moderate and severe water deficit stress; 75% and 50% of water requirement, respectively.
Before planting, physical and chemical characteristics of the soil were determined by methods outlined by piper (1950), Black (1982) and Page et al., (1982) . Such analyses revealed that soil texture of the experimental site was sandy, having pH 7.8 (1:2.5 soil: water suspension), 0.50 % OM content, EC was 1.59 dSm -1 and available N, P, and K contents were 34, 2.9 and 150 mgkg -1 , respectively. The experiment was laid out in a split plot with complete randomized block design with three replications. The main plots were devoted to the three water irrigation levels while the subplots were assigned for the four potassium rates. The area of the subplot was 12 m² (4 m length × 3 m width). Before planting, during soil preparation, all plots were fertilized with a basal dose of super phosphate (15.5 % P 2 O 5 ) at a rate 200 kg fed -1
. Nitrogen fertilizer was applied as urea (46 % N) at a rate of 40 kg fed -1 split in three doses; half after thinning and one quarter after the 1 st cut and the other one after 2 nd cut. Each level of potassium sulphate (48 % K 2 O) fertilizer was split in two equal doses, being added after thinning and after the 1 st cut. Seeds of cowpea were sown on 25 th May in 2013 and on 20 th May in 2014; at a rate of 25 kg seeds fed -1 in rows 20 cm apart. Before sowing the seeds were inoculated with a commercial bio-fertilizer having Rhizobia, specific bacteria for cowpea, obtained from the Agriculture Research Center. Inoculation was performed by mixing the seeds thoroughly with the bio-fertilizer at a rate of 250 g/ 25 kg seeds, using Arabic gum as an adhesive material. After complete emergence of seedlings plants were thinned to one plant a hole.
Irrigation was performed through sprinkler irrigation system every day in summer and every 2-3 days in autumn. The amount of water applied for each irrigation treatment was calculated according to the crop coefficient (Kc) and the daily reference evapotranspiration (ETo); determined according to the Penman-Monteeith equation depending on the predicted climatic factors, according to Allen et al., (1992) . At the end of each growing season, the quantity of water applied for the three irrigation treatments was calculated in m 3 fed -1
. The average amounts of applied water from sowing until harvesting were 2500, 1875 and 1250 m 3 fed -1 for the three irrigation treatments, respectively.
Three cuts were taken through the growing season; the 1 st one was taken after 45 days from sowing, the other two cuts were taken subsequently every 40 days. Clipping was performed 20 cm from soil surface to allow the growth for the subsequent cutting. The studied characters included: Growth parameters:
before cutting, number of leaves per plant was counted, height (cm) of five plants for each treatment were measured and recorded as well as estimating leaves/ stem ratios, on fresh weight basis.
Forage yield:
fresh forage yield was appraised by clipping three middle row-plants from each subplot and weighed then converted to yield Mg fed -1 . Fresh forage from each treatment was dried at 70 ºC to constant weight and dry forage yield (Mgfed -1 ) was determined.
Chemical analyses:
0.5 g of ground dry matter, representing leaves and/or whole plants, was taken from each treatment and digested with H 2 SO 4 and HClO 4 acid. Nutrient contents were determined in the digested solution of the dry matter. Nitrogen was determined in the digested solutions of whole plant by micokjeldahl according to AOAC (1990) and N % values were multiplied by 6.25 to obtain the crude protein %. Crude ash concentration (%) was determined according to AOAC (1990) . Total carbohydrates % was determined in the dry matter of whole plants, using the method described by Dubois et al., (1956) . Potassium was detected in the digested solution of leaves, by a flame photometer according to Chapman and Pratt (1982) . Fe, Mn and Zn were detected by the atomic absorption (model GBC 932).
Water use efficiency (WUE):
The amount of biomass produced per unit of water consumed; WUE values (kg m -3 ) of green and dry forage yield of fodder cowpea, at each cut and total three-cut yield, for each treatment was calculated according to the following equation (Jensen, 1983) . All data were subjected to statistical analysis according to Steel and Torrie (1984) . Least significant differences (L. S. D.) at 0.05 probabilities were estimated for comparing means.
RESULTS AND DISCUSSION

Growth characters
The effects of irrigation levels and different rates of K on growth characters; plant height, leaves number per plant and leaves /stem ratio, on fresh weight basis, are shown in Table (1) .
Data indicated that irrigation water levels had a significant effect on all those parameters. Decreasing the irrigation water levels than the commonly applied level (100%) markedly reduced all the studied growth characters, at the three cuts. The inhibiting effect of the water deficit stress, on the studied characters, notably appeared more detrimental under 50% irrigation level than 75% level. This is may refer to that decreasing the irrigation water lowered the soil moisture content which restricted the mobility of nutrients to plant that would reduce the efficiency of physiological and metabolic processes needed for plant growth. Fatthallah and Gawish (1997) and Kassab et al., (2012) reported similar results. Shortening of the plant height due to lowering irrigation levels could be attributed to the decrease in plant water content and turgor pressure that negatively affecting cell division and enlargement (cells turgidity), consequently, causing reduction in the activity of the meristematic tissues responsible for elongation, growth and development of a plant. Similar findings were obtained by Aboelill et al., (2012) , Okon (2013) and El Sarag (2013) .
Under common irrigation treatment (100%), elevating application rate of K significantly increased plant height and leaves numbers. The highest enhancement, in both, was attained with the highest applied K rate; 60 kg
. Under 75 and 50% levels, elevating the applied K rates also, markedly heightened these growth parameters yet the adverse effect due to water deficit stress on such traits might be alleviated.
Regarding the leaves /stem ratio, the results revealed that, the values of this ratio were greatly affected by the irrigation water levels and application K rates, as these values were very high under normal irrigation, especially with the highest applied K rates. This is could be related to the increasing number and weight of leaves as well as length and weight of shoots; accompanied all K-treatments. Nevertheless, a reverse trend was found under the lowest irrigation one. The lowest values of this ratio under 50% irrigation level might be as a result of decreasing area and numbers of leaves, promotion of their senescence and abscission under drought condition as reported by Karamanos (1980) and Hayatu and Mukhtar (2010) .
Statistical data in (Table 1) show no significant differences between leaves /stem ratio values of cowpea plants treated with the highest K rate; 60 kg K 2 O fed -1 under 75 % irrigation level and the corresponding values that accompanied with the recommended application K rate 48 kg K 2 O fed -1 under 100 % irrigation level, at the three cuts. This could be interpreted as application of an adequate supply of K (60 kg K 2 O fed -1 ) under moderate water deficit stress may improve the water status of K-treated plants that reflected on performance of various physiological processes efficiently. Alleviating the detrimental effect of drought stress by sufficient K supply was shown in legume by Sangakkara et al., (2000) and Aboelill et al., (2012) .
Green and dry forage yield
Data presented in Table ( 2) show the effects of irrigation levels and different application k rates on green and dry forage yield (Mg fed -1 ) of fodder cowpea, at the three cuts, and their total yield over the three cuts (Mg fed -1 ). The results revealed that both green and dry forage yield of cowpea markedly reduced with the decrease of irrigation water level i.e., by increasing water deficit stress, at the three cuts. Both yields were severely reduced when plants irrigated by 50% level, especially, at the 3 rd cut. Similar trend was noticed with the total fresh and dry three-cut yields. Water stress, under 50% irrigation, reduced total fresh and dry forage yield produced by cowpea plants received 48 kg K 2 O fed -1 by 52.4% and 57.0%, respectively; compared with the yield obtained when 48 kg K 2 O fed -1 was applied under 100% irrigation (Table, 2 ). In this regard, Wang et al., (2003) found that drought stress reduced average yield for most major crops by more than 50 %.Also, Our results in accordance with those obtained by Hayatu and Mukhtar (2010) who found that moderate water stress significantly reduced above ground biomass of seven genotypes of cowpea and the reduction was greater under severe water stress. In the current study, the results revealed that application of K especially with the highest rate; 60 kg K 2 O fed -1 , considerably enhanced both fresh and dry yields and could diminish the reduction happened in both yield due to water stress, under 75 and 50% irrigation levels. Application of the highest K rate; 60 kg K 2 O fed -1 under common irrigation treatment (100%) produced the maximum green and dry forage yields, at the three cuts. Such treatment markedly surpassed the treatment of 48 kg K 2 O fed -1
; the recommended applied K rate for fodder cowpea, at normal irrigation condition. The stimulated effect of K-application could mainly be attributed to the enhanced effect of K on photosynthesis process, enzyme activity and transport of assimilates as mentioned by Marschner (1995) .
It is worthy to mention that noticeable increases in the total green and dry yield were achieved as the applied K rate was augmented. This finding holds true under all tested irrigation levels.
Statistical analysis showed non-significant differences between the values of the green and dry forage yield, as well as their total yield produced by fodder cowpea plants treated by 36 kg K 2 O fed -1 under 100% irrigation level and those produced by plants treated by 60 kg K 2 O fed -1 under 75% level. From these results it could be concluded that application of the highest K rate; 60 kg K 2 O fed -1 under moderate water deficit (75% level) could have sustained the fodder cowpea to tolerate the water stress. In this regard, Umar (2006) found increased tolerance of sorghum, mustard and groundnut to water stress due to applying sufficient K nutrition.
The supportive role of K nutrition on yield enhancement of cowpea under water stress conditions could be ascribed to the supposed role of K on stomatal resistance, water use efficiency and lowering transpiration rate. Similar findings were reported by Umar and Moinuddin (2002) and Umar (2006) .
The crucial role of Potassium in turgor regulation within the guard cells of stomata thus regulates the opening and closing of stomata was noticed earlier by Fischer and Hsiao (1968) . Anderson et al., (1992) and Kassab et al., (2012) reported that closure of stomata for preservation of internal moisture is an essential mechanism under drought stress, that minimizing water loss via transpiration, hence mitigating the adverse effect of drought stress. In this regard, Benlloch-Gonzàlez et al., (2012) indicated that stomata of sunflower plants grown with low levels of K remained open wider than those of plants with adequate K supply and this favored transpiration. Moreover, the beneficial effect of applying sufficient K on enhancing plants drought tolerance through different mechanisms were documented; inhibiting drought-induced toxic oxygen radicals (Cakmak, 2005 and Soleimanzadeh et al., 2010) , maintenance of membrane integrity and stability (Bajji et al., 2002) and enhancing photosynthesis, increasing protein synthesis and control ionic balance (Zareian et al., 2013) . Statistical data (Tables 1and 2) exhibit that there was a significant interaction effect between irrigation levels and applied K-rates on plant height, leaves number (except at the 3 rd cut) and, green and dry forage yields as well as the total yield of fodder cowpea. As decreasing irrigation levels was significantly reduced all of these studied parameters, while increasing application K rates from 24 to 60 markedly enhanced them under normal irrigation level and could alleviate the negative effect under water deficit levels. Relative change % in growth and yield Data in Table ( 3) illustrate the relative change percent exhibited in some studied traits; plant height, leaves number, green and dry forage yield, as affected by the applied treatments; irrigation levels and K application rates compared to the corresponding values of these traits accompanied with 48 kg K 2 O fed -1 under common irrigation (100% level).
3-
The data showed that as irrigation levels decreased, the reduction % values of all the studied traits due to water stress were heightened. The highest reduction % values for all studied traits were accompanied with the lowest applied-K rate; 24 kg K 2 O fed -1 under 50% irrigation, nevertheless, progressive elevating in K-applied rate could diminish such reduction %. Under 75% and 50% irrigation level, the smallest reduction % were accompanied with the highest K rate; 60 kg K 2 O fed -1 . Whereas, under common irrigation 100%, application of 60 kg K 2 O fed -1 positively enhanced all the studied traits compared to those recorded with 48 kg K 2 O fed -1
Water use efficiency (WUE)
Water use efficiency (WUE) values (kg m 3 ) of green and dry forage yield and total three-cut yield are shown in Table (4). The results elucidated that, irrespective of applied K-rate effect, the WUE of both green and dry yield of forage was slightly increased with decreasing the water levels, at the 1 st cut. But, at the 2 nd cut, the WUE of both yields; green and dry under 75% level was insignificantly higher than with 100% level and both of them was markedly increased than WUE with 50% level. As for the 3 rd cut and total yield, data showed that decreasing the irrigation water levels lowered the WUE of both yield.
With regard to, the applied K-rates effect, the results clarified that increasing the application rates of K, under all water levels, substantially heightened the WUE of both green and dry yields, at all cuts, as well as the WUE of their total yields. It is of important to mention that the highest WUE values of fodder cowpea yields, for all yield parameters, were recorded with the treatment of 60 kg K 2 O fed -1 under 75% irrigation level. Whereas, the WUE values of all the obtained yields recorded with 60 kg K 2 O fed -1 , under 100% and 50% irrigation levels came in the 2 nd and 3 rd orders, respectively. The results also, indicated that application of 48 kg K 2 O fed -1 under 75% irrigation level had markedly better effects on WUE of fresh and dry yield, at the 1 st and 2 nd cuts as well as total cut yield, than the same rate under 100% level, however, this was not true at the 3 rd cut. In this concern, Ghaznavi and Abdolshahi (2011) showed that application of 100 kg ha -1 (˷41.7 kg fed -1 ) K 2 SO 4 was much more beneficial in increasing yield of wheat under drought stress than under normal condition.
The beneficial effect of high K rate application on fodder cowpea yield under water stress could be attributed to improving water status of plants through reduction in transpiration rate and enhancement in the photosynthetic assimilation that might have contributed to better growth and productivity under this condition as reported by Umar (2006) and Hayatu and Mukhtar (2010) Carbohydrates %, protein %and ash contents Data shown in Table ( 4) indicated that total carbohydrates %, crude proteins % and ash content (kg fed -1 DW) of fodder cowpea plants were negatively affected due to water deficit stress. The greater water deficit stress was the remarkable was the negative effect.
Lowering carbohydrates % in cowpea plants could be explained as under limited water condition, especially under 50% irrigation, the plants reacted to water stress with rapid stomatal closure which limited CO 2 influx into the leaf led to depression in photosynthesis that resulted in limited carbohydrate content as reported by Chaves (1991) . Also, it could be as a result of decreased leaves number or area which reduced light interception area (Nam et al., 1998 ) that led to decline in carbon assimilation and its consequent low carbohydrate content.
Crude proteins content has a major role in increasing the quality of fodder crops. Reduced crude Proteins % in cowpea under drought condition; 75 and 50% irrigation could be due to the effect of drought stress on nitrogen mobility, uptake or assimilation as N is a constituent of amino acids, proteins and nucleic acids (Marschner, 1995) . The low soil water content may affect the mobility of nitrate ions which are transported from bulk soil to the roots through mass flow (Marschner, 1995) , inhibit nitrogenase activity and N 2 -fixation by cowpea plants (El Enany et al., 2013) , reduce transport of N from root to shoot as a result of decreased transpiration rate (Tanguilig et al., 1987) or restrict the ability of plants to assimilate N by inhibiting the enzymes involving in N metabolism (Correia et al., 2005) .
The significant declined in ash content (Table 5) in cowpea plants grown under water stress could generally due to the results of reduced soil nutrients availability and uptake with decreasing water soil content or as a consequence of limited energy source (carbohydrates) supplied by leaves being affected by drought. Our observations are in agreement with those of Zewdie et al., (2008) .
Regarding the effect of different applied K-rates on Ash content of cowpea, the current results indicated that, under each level of irrigation, elevating the K application rate markedly enhanced ash content in cowpea plants, at the three cuts. The maximum ash content were found in cowpea plants received the highest K rate; 60 kg K 2 O fed -1 under 100% irrigation at the three cuts, however, the results revealed that the ash content of plants treated by 60 kg K 2 O fed -1 under 75% were higher than the value of ash content of plants treated by 24 kg K 2 O fed -1 under 100% in the 2 nd and 3 rd cuts. This may be ascribed as the higher applied rate of K, 60 kg K 2 O fed -1 , could enhance the uptake of minerals under such water shortage condition.
Concerning the effect of K-rates on carbohydrates and protein % of cowpea, the results showed that increasing K-applied rates elevated the values of both concentrations, irrespective of irrigation levels. The highest K rate, 60 kg K 2 O fed -1 , by far accentuated both contents more than the other used K-rates did, under all levels of irrigation.
The eminent effect of applied high K rate on carbohydrates %, proteins % and ash content in cowpea plants could be ascribed to the role of K in enhancing plant tolerance to withstand drought stress through an increase in water-use efficiency, its function on stomatal regulation, osmoregulation or improved photosynthesis, protein synthesis and enhanced uptake of minerals by plants (Marschner, 1995 and Hu and Schmidhalter, 2005) .
Statistical analysis revealed that there was a significant interaction effect between the irrigation levels and K applied rates on plant ash content at the three cuts as increasing water deficit stress lowered the ash content of cowpea and elevating K rates heightened it significantly, under all levels of irrigation. Nevertheless, this effect was mostly insignificant in the case of carbohydrates and proteins %. 
K concentration in Leaf
Testing concentration of K% (Table 6) showed that leaf-K concentration declined as water deficit stress was aggravated, in the 1 st and 2 nd cuts. This may be due to the effect of low soil moisture content which induces poor diffusion of K ions into plant roots and consequently lowering K content in the plants. In this regard, Hu and Schmidhalter (2005) reported similar observations, Statistical analysis showed insignificant differences, in terms of K %, among the three water levels in the 3 rd cut. The highest concentrations of K were detected in the plant leaf treated by 60 kg K 2 O fed -1 then 48 kg K 2 O fed -1 , grown under 75 % and 50% irrigation levels, respectively. This might be a kind of adaptation to cope with drought stress due to the important role of K in alleviating the adverse effect of water stress. 
Micronutrient contents in cowpea plants
Content of some key micronutrients by fodder cowpea plants (Table,  6 ) were studied namely, Fe, Zn and Mn content (g fed -1
). The contents of these nutrients were notably reduced in plants as the irrigation levels decreased at the three cuts. Nevertheless, progressive elevating of K rates considerably heightened these contents in plants; under each irrigation levels. But, the adverse effect of water stress appeared more sever on such contents with the lowest irrigation levels; 50%, as the recovery seemed better with 75% level than 50%. In this regard, Hu and Schmidhalter (2005) stated that because the transport of micronutrients to the plant roots occurs via diffusion, low soil content will reduce micronutrient uptake.
The higher contents of the studied micronutrients were obtained under the normal irrigation level; 100% especially with the highest K-rate; 60 kg K 2 O fed -1 . This could presumably be due to the increased absorption of these nutrients by plants and the increased biomass of cowpea plants accompanied this treatment. On the other hand, the lower contents were present in plants received 24 kg K 2 O fed -1 , under 50% irrigation level. In this concern, Havlin et al., (1999) reported that low soil moisture induces deficiencies in Mn, Mo, Fe, and Zn, and under moist condition, Mn and Fe become increasingly available because of its conversion to reduced and more soluble form. Also, Hsiao (1973) mentioned that drought may affect the nutritional status in plants at the level of nutrient uptake and long distance transport in xylem and phloem.
In the current study, under each level of irrigation, the highest Fe, Zn and Mn uptake by cowpea plants were accompanied with 60 kg K 2 O fed -1 treatment, at all cuts. The improvement of micronutrient contents of fodder cowpea plants by high K rates application could be one of the mechanisms that enhanced the tolerance of cowpea under stress water conditions. In this concern, Marschner (1995) indicated that micronutrients improve nutritive status of plants and protect them against adverse effect of environmental conditions.
CONCLUSION
Increasing water deficit stress notably affected the physiological processes and some nutrients uptake by fodder cowpea plants. As a consequence their growth and development were severely affected reflecting on the productivity and quality of its forage yield. It reduced both green and dry yield and decreased the forage nutrient contents; carbohydrates, proteins and minerals contents. Application of potassium, especially, at higher rate; 60 kg K 2 O fed 
